First report of treatment failure in a patient with cutaneous leishmaniasis infected by Leishmania (Viannia) naiffi carrying Leishmania RNA virus: a fortuitous combination?
Ricardo Vieira-Gonçalves [1] # , Giselle Aparecida Fagundes-Silva [1] # , Júlia Furtado Heringer [1] , Maria Fantinatti [1] , Alda Maria Da-Cruz [1] , Manoel Paes Oliveira-Neto [2] , Jorge Augusto Oliveira Guerra [3] and Adriano Gomes-Silva [1] , [4] [1]. We describe an unusual L. naiffi CL case that evolved with pentamidine resistance, and we also discuss the possible association between poor therapy response and the presence of the Leishmania RNA virus (LRV).
CASE REPORT
A 32-year-old man from Rio de Janeiro state, Brazil, was infected in September 2009 during his military training in the Amazon region (Manaus, AM). A papular lesion approximately 0.5 cm in diameter was noted on his left hand 30 days later. No lymphadenopathy was detected. The patient was treated with a three-day course of pentamidine (4 mg/kg). The treatment was unsuccessful, and an active lesion persisted ( Figure 1A) . In March 2010, the patient underwent surgical removal of the entire lesion. Pseudo-epitheliomatous squamous hyperplasia and chronic granulomatous dermatitis were observed on FIGURE 1: Leishmania (Viannia) naiffi cutaneous leishmaniasis lesion on the patient's hand after pentamidine therapy failure (A) and progressive healing after its surgical removal (scar at one "B" and three years "C" after surgical removal). (D) The alignment of Leishmania RNA virus (LRV) sequences from L. naiffi isolated from CL patient with the LRV1 sequences from GenBank showed 91% identicality. LRV cDNA was amplified using previously described primers 6 , and the PCR products were sequenced using the ABI Prism TM BigDye Terminator Cycle Sequencing Kit and run on an ABI 3730 automatic DNA sequencer (Applied Biosystems, Foster City, CA). The electropherograms were analyzed using Chromas software and the consensus DNA sequence compared was generated by the CAP3 program. The contig was aligned with known LRV sequences obtained from Genbank using the ClustalW algorithm in MEGA version 4.0.
histopathological analysis. No amastigotes were found. Leishmania spp. was isolated and characterized as L. naiffi based on isoenzyme electrophoresis. One month after the surgical procedure and without undergoing another round of therapy, no signs of active disease were detected. The scar remained completely healed until three years after surgery ( Figure 1B  and 1C) , at which time clinical follow-up was discontinued.
Anti-Leishmania immunoglobulin G (IgG), IgG1, and IgG3 were measured using the enzyme-linked immunosorbent assay method. Despite therapeutic failure, immunoglobulin levels remained negative up to two years after treatment. The LRV was detected in the sample using a sequencing technique ( Figure 1D) . The LRV from L. naiffi showed 91% identicality with LRV1 sequences from GenBank.
DISCUSSION
This case involved therapeutic pentamidine failure in CL caused by L. naiffi, and it is intriguing that complete cure was achieved after surgical removal of the lesion. Two possible hypotheses to explain this therapeutic failure occurrence are as follows: 1) therapeutic failure in L. naiffi CL is a more common phenomenon than previously reported and 2) the presence of the LRV contributed to increased parasite virulence.
The frequency of human L. naiffi infection is likely underreported due to the failure of health systems to isolate and identify Leishmania species. Recent reports suggest that transmission of L. naiffi in the Amazon region may be more common than expected 4 . Furthermore, we described another two of eight cases of L. naiffi infection that evolved with therapeutic failure post-pentamidine or -antimony treatment 4 . However, the mechanisms associated with L. naiffi resistance to these drugs are unknown.
The LRV has primarily been detected in two Viannia subgenera (L. braziliensis and L. guyanensis species), and its role as a virulence factor remains controversial. Indeed, studies have suggested that the LRV reduces sensitivity to oxidative stress, which may contribute to the decreased effectiveness of drugs 5 . Furthermore, this double-stranded RNA virus is known to increase the transcription of proinflammatory cytokines 6 , which in turn promotes tissue damage and poor prognosis. Remarkably, we first evidenced the presence of the LRV in L. naiffi species, raising the possibility that the presence of this virus could increase Leishmania spp. virulence and thereby influence therapeutic failure. Case studies of CL caused by L. braziliensis 7 or L. guyanensis 8 revealed that treatment failure with antimonial therapy or pentamidine, respectively, was significantly higher when an isolated parasite presents with the LRV infection. Further studies are needed to confirm its role in the dynamics of Leishmania spp. infection.
This study reinforces the importance of defining the true epidemiological importance of L. naiffi as an etiological agent of CL in South America, especially in the Amazon region. Thus, the identification of possible factors associated with treatment failure should allow for better clinical monitoring of patients.
